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"A Study of the Descrption of Molecularly édsorbed 
Substances by a Stream of Solvent," N. A. Izmaylov, 
Yu. V. Shostenko, Khar'kov Sci Res Chem-Phar Inst 


"Zhur Prik Khim" Vol 25, No 8, pp 876-883 


Using chloroform and activated carbon, the depend - 
ence of the kinetic coeff of the desorption of caf- 
feine on the rate of the flow of solvent was detd. 
Examn of the rates of flow of the desorbing solvent 
showed that 75% - %0% of the adsorbed substance was 
desorbed relatively rapidly, aud that the amt of 
caffeine desorbed was directly proportional tc 
the vol of solvent passing through the column. 
The remaining 20 - 25% of adsorbed substance was 
desorbed relatively more slowly. During this 
stage, the quantity of substance desorbed by that 
vol of solvent diminished on transition to in- 
creased rates of solvent flow. There was an es- 
sential difference between the curve of distribu- 
tion of caffeine on carbon obtained under dynamic 
conditions of desorption by chleroform, and the 
curve caled on the basis of the isotherm of ad- 
sorption from chloroform under static corditions. 
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Spectrographic investigation of cardiac glycosides from the hellebore. Zhur,. 
ob.khim. 23 no.8:1421-1425 Ag 153, 
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Soxhlet os - Is studied by varying the fiow dachstls of salvent 
and packing ratio of C in the Soxhict app. -No equilibrated -~ 


conditions were observed: Complete desorption can be ob-' 
tained; hence for laboratory purposes this continuous method * 

is to be preferred over a column. CHC1, appears to be the 
better © eluate. ae ep -___Michael Dymic’ icky. 
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Izgmaylov, N. A., Yu. V. Shostenko, and S. Kh. 
Mushinskaya (Khartkov) irom 


Principles of adsorption techniques for isolation 
of substances from solutions 


Usp. khim. 24, 


Literature on the adsorption from solutions used 
in industry and the advantages of this method over 
extraction from solutions is reviewed. 
of adsorbents and solvents is discussed. 
table, 12 diagrams; 71 references (59 Russian: 
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SHOSTENKC, Yu. V., Candidate of Chem Sci (diss) -- "The @ynemics of molecular 

and lon-exchange adsorption and desorption of organic substances as tha 

basis of the technology of their adsorption isolation from solutions", Kiev, 

1959. 19 pp (Acad Sci Ue SER, Inst of Phys Chem im L. V. Pisarzhevekly), 220 


copies (KL, No 20, 1959, 109) 
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Quantitative determination of santonin in extracts of Artemisia 
cina and in eluates, Apt.delo 9 no.1:59-60 Ja-F '60, 
(MIRA 1326) 
1, Iz laboratorii fizicheskoy khimii Kher'kovskogo nauchno- 
issledovatel'skogo khimiko-farmatsevticheskogo instituta. 
(SANTONIN) 
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. IZMAYLOV, M.Z. [deceased]; SHOSTENKO, Yu.V.3 CHMIL', V.D. 


Use of polymeric materials in partition chromatography with 
inverted phases. Dop. AN URSR no.2:201-205 ‘62. (MIRA 15:2) 


1. Khartkovskiy nauchno-issledovatel'skiy khimiko-farmatsevti- 
cheskiy institut. 2. Chlen-korrespondent AN USSR (for Izmaylov) o 
(Chromatographic analysis) (Polymers) 
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Study of alkaloids extracted from lobelia (Lobelia urens). ‘ 
Zhur.ob.khim. 32 no.3:1002-1004 Mr '62. (MIRA 15:3) 
(Alkaloids) 
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ORLOV, Yu.Ye. [Orlov, IU.IB,]; DZYUBA, N.P.; SHOSTENKO, Yu.V. 
Quantitative determination of khellin in combined medicinal 
preparations with the use of the polarographic method, 
Farmatsev, zhur, 18 no.5:36-39 '63. (MIRA 17:8) 


1, Khar*kovskiy nauchno~issledovatel'skiy khimiko-farmatsev- 
ticheskiy institut, 
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| ACCESSION Nr: APS015695 . a eo 3 w/ors/e6/88/00ssao/sar 
888554” So) edge 


AUTHOR: Ignatov, Yu. . Zu. 1.5 Shostenko, Yu. Vi Gubina, Cat ee er erat ¥ 


wens eto cermmemmetannt ore CS 


TITLE: \eftect of doce cooling on the properties of ion exchangers aay 


poner Zhurnal fizicheskoy: khimii, ve 39, ‘DO. 5, “1965, 1596-1507 


| TOPIC TAGS: ‘ion resin exchanver ‘ion exchange, morphing adsorption, r resin n cooling, 
calcium adsorption, adsorptive capacity. am 


ABSTRACT: The effect of low temperatures on the a araperies. of KU-1, KU-2; and KFU_ . f 
‘\ ion exchange resins was studied by immersing the latter in liquid. nitrogen for 10 hr, as 
.\ then keeping them in air at room temperature for 24 hr. No changes in adsorptive 
‘capacity (determined by adsorption of calcium ions). or. in external-appearance were’: 
observed. The swelling increased by 15-20%. Because of this increase, it was seed. 
that the ion exchangers would perferentially adsorb organic ions as. compared to untreated — 
| exchangers. Static experiments with morphine hydrochloride confirmed this hypothesis. ~~ 
It is concluded that the thermal treatment of. condensation cation-exchangers may be used © 
' to alter their selectivity, particularly in the adsorption of large organic ions. Pre- 
| liminary exposure of ion en to low las eset is alana to treatment at high 
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SHOSTENKO, YueVe; RACHINSKTY, V.V. 
Nikolai Arkadievich Ismailov and Mariia Semencvna Se tes saa 
? thin-leyer chromatography. Zhur.fig.khin. 39 noe721802=1803 

ne os (MERA 18:8) 
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pics Institute,” N. A. Shost'in, 
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directed by Prof V. EK. 
astabliehed in 1919. 
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uu : a4, * prep eo agg 
"Lehoratory of Electromagnetism at the lk scow State University Physics Institute, 
Ugnexhi Fiz. Nank, 38, No. 1, 1949. 


MLosses of Sxience: Aleksandra Andreveyvna Glasoleva-Arkad'yeve," Priroda, ‘io. 2, 1928: 
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SHOSTIN, Ne A. ep 
2, USSR (600) 


4. Physics 


7. Department of Physics of the Moscow State University. Eng. Elektrichestvo 
No. 1, 1953. 


May 1953, Unclassified. 


9. Monthly List of Russian Accessions, Library of Congress, 
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SHOST'IN, Nikolay Aleksandrovich; GAPOCHKO, G.F., redaktor; SHAMAROVA, T.A., 
esdavess Yedatel'stva; KUZ'MIN, G.M., tekhnicheakiy redaktor 


[Mikhail Pavlovich Vronchenko; military geodesist and geographer] 


Mikhail Pavlovich Vronchenko; voennyi geodezist i geograf. Moskva, 
Izd~vo geodez. litery, 1956. 87 p. 


(MRA 938) 
(Vronchenko, Mikhail Pavlovich, 1802-1855) 
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OSTROUMOV, B.A.; SHOSTIN, N,A,, red.; MATVEYEVA, A.Ye., tekhn.red. 


(Measurement of high vacuum] Izmereniia vysokogo vakuuma. 

Moskva, Gos.izd-vo standartov "Standartgiz," 1959. 20 p. 

(Seriia obzornykh monografii po izmeritel'noi takhnike, no.&). 
(MIRA 13:12) 


(Vacuum--Measurement) 
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SHOST?IN, NA. 


Mikhail Vasil'evich Lomonosov (on the occasion of the 250th 
anniversary of his birth), Izm.tekh. no.11:5-6 N ‘61. 
(MIRA 14:11) 
(Lomonosov, Mikhail Vasil'evich, 1711-1765) 
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POGODIN, SoA. 5 SHOSTIIN, B.A... 


"Studies on the history of Soviet chemical societies" by 
V.V. Kozlov. Reviewed by S.A, Pogodin, N.A, Shost'in. 
Vop.istseut, 1 tokh, no.ll:155-156 ‘él. (MIRA 14:11) 
(Chemical societies) 
(Kozlov, V.V.) 
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SHOSTYIN, WA. 


Definition of the concept of mensuration. Jem.tekh, no.833-4 
Ag *62, (MITES 1634) 


(Mensuration) 
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SHOST'INA, A.A. 
USSR (600) 
Climatology - Krasnovidovo 


Microclimatic observations in the vicinity of Krasnovidovo. Trudy Geog. 
st. "Krasnovidovo" no. 1. 1948 


Monthly List of Russian Accessions, Library of Congress, March 1953. Unclassified. 
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SHOST'INA, A.A. 


Method for making large-scale mapa of direct solar radiation on the 
earth surface. Nauch.dokl.vys.shkoly; geol.=nauki no.4: 80-89 
'S8, (MIRA 12:6) 


1. Moskovakiy universitet, geografichoskiy fakul'tet, kafedra fisi- 
cheskoy geofrafii SSSR, 
(Solar radiation--Maps) 
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GVOZDETSKIY, N.A., prof.; ZHUCHKOVA, V.K., dots.; ALISOV, B.P., prof.; 
VASIL'YEVA, I.V., dots.; VARLAMOVA, M.N., tekhnik~kartograf; 
DOLGOVA, L.S., dote.; ZVORYKIN, K.V., st. mauchnyy sotr.; 
ZEMTSOVA, A.I., assistent; IVANOVA, T.N.; LEBEDEV, N.P., et. 
prepodavatel'; LYUBUSHKINA, S.G.; NESMEYANOVA, G.Ya., mlad, 
nauchnyy sotr.; PASHKANG, K.V., st. prepod.; POLTARAUS,B.V., 
dots.; RYCHAGOV, G.I., st. prepod.; SPIRIDONOV, A.I., dots.; 
SMIRNOVA, Ye.D., mlad. nauchnyy sotr.; SOLINTSEV, N.A., dots.; 
FEDOROVA, I.S., mlad. nauchnyy sotr.; TSESEL'CHUK, Yu.N., 
mlad. nauchnyy sotr.; SHOST'INA A.A., miad. nauchnyy sotr.; 
’ Prinimali uchastiye: OVA, N.I.; GOLOVINA, N.N.; 
KALASHNIKOVA, V.I.; KOZLOVA, L.V.; KARTASHOVA, T.N.; 
PAN'KOVA, L.I.; URKIKHO, V.; PETROVA,/K.A., red.; LOPATINA, 
L.I., red.; YERMAKOV, M.S., tekhn. red. 
( Physicogeographical regionalization of the non-Chernozem 
center] Fiziko-geograficheskoe raionirovanie nechernezemnogo 
tsentra, Pod red. N.A.Gvozdetskogo 1 V.K.Zhuchkovoi. Moskva, 
Izd-vo Mosk. univ., 1963. 450 p. (MIRA 16:5) 
(Physical geography) 
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SHOSTKO, K.M., inzh. 


Suspension method for dyeing cotton and rayon cloth, Tekst. 
prom, 20 no.1:50-52 Ja 160. Sauer as) 
(Dyes and dyeing--Cotton) (Dyes and dyeing--Hayon 
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SHOSTKO, V. M. Cand Med Sci -- (diss) "Content of cobalt, nickel, copper, and 
zinc in the blood and t&e thyroid gland in cases-ef endemic goiter and 
thyrotoxicosis." Minsk, 1959. 24 pp, including cover (Minsk State Med Inst), 


200 copies (KL, 49-59, 143) 
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SHOSTKD, V.M. 


Cobalt, nickel, copper, and zinc concentrations in the human 
thyroid gland under conditinns of endemic goiter and 
thyrotoxicosis. Vestsi AN BSSR,Ser.biial.nav. no.4:112-114 
159. (MIRA 13:4) 
(THYROID GLAND-~DISEASES) 
(TRACE ELEMENTS) 
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SHOSTKO, V.M., assistent 


Cobalt content of the blood in thyrotoxicosis, Zdrav, Belor. 5 no.1ll: 
ho~h2 NW 59, (MIRA 13:3) 


1, Kafedra detskikh bolezney (zaveduyushchiy - akademik AN BSSR V.A. 


Leonov) Minskogo meditsinskogo instituta, 
(COBALT IN THE BODY) (THYROID GLAND--DISRASES) 
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VOROB'YEV, A.M. [Vorobiov, AeM.], (deceased), MORGUN, Ye.G. (MORHUN, IE, 
SVISTU, Tf. (Svystun, Ie], SHOSTKOVSKAYA, I.¥., [SHOSTAKIVS'KA, I.V.] 
Wrronemees micende es SSPE 


Secretory activity of the stomach and pancreas and gastric evacuation 
during excitation and inhibition ay oan pipet ela = 
in English]. Fiziol.zhur. [Ukr] 4 no.42435~ - 

guamary ng ] ° ( ae) 
1. Institut fiziologii im, A.A. Bogomol'tsa AN USSR, laboratoriya 
fiziologii pishchevareniya. 

(STOMACH ) 

(PANCREAS) 

(CEREBRAL CORTEX) 
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SHOSTOK, Afanasiy Grigor'yevich; POLONSKIY, Mikhail Isakovich; DEMERDZHI, D., 
ew Tedaktor; KOLOMOYTSsavé, Y., tekhnicheskiy redaktor 


[Novye metody prokhodki stvolov shakht 1 vosstaiuehchikh. {Denpro- 
petrovsk] Denpropetrovskoe obl.izd-vo, 1957. 59 p. (MLBA 10:9) 
(Mining engineering) 
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PETRUSHUKO, V.G. p SHQSTYA, 1.V,; OKUNEVA, Z,S,; PRIBITKOVA, Yu.V.; 
FILIMONOV, V.P.; TOVA, A.M,; CHZRNISHOVA, N.P,; ISAYCHENKO, 


M.M., red.; LINKOV, G., tekhn.red. 


{Economy of Cherkassy Province; statistical collection] Narodne 
hospodarstvo Cherkas'koi oblasti; statystychnyi zbirnyk. Cherkasy, 


1957. 126 p. 


(MIRA 12:11) 


1. Cherkassy (Province) Statisticheskoye upravleniye. 2. Nachal'nik 
Statisticheskogo Upravleniya Cherkasskoy oblasti (for Isaychenko). 
(Cherkassy Province--Statistics) 
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SHOSTYA, N.P.; STREL'WIKOV, B.Ye. 
eee 


Case of one-stage repair of the large intestine following 4 
blunt injury of the abdomen. Khirurgiia 35 noe33121-122 
Mr '59. (MIRA 12:8) 
(INTESTINE, LARGE, wds. & inj. 
surg., one-stage repair in blunt abdom. 
inj. (Rus)) 
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kand.med.nauk; SHOSTYA, N.P.3 CHALGANOV, A.I. m 


a). Vest.khir. 
Operative treatment of megasigmoid (dolichosignoid) (MIRA 14:2) 


¢ =, N 160. 
85 noolls42-45 (coo RGERY) 


STREL'NIKOV, B.Ye. , 
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SHUSTYA, Nwi.; STREL'NIKOV, 3.Ye, 


Isolated rupture of the pancreas in a blunt injury to the abdomen. 
Nov. ene arkh, no.1:110-111 Ja-F '60 
AB 


: (MINA 15:2) 
DOMEN. WOUNDS AND INJURIES) (PANCREAS __HERNTA) 
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SHOST'YIN, N. A. PA 3401 


USSR/Acadeny of ‘Bolences: Fe 2 May. 19hT 


"D. I. Mendeleyev in the Central Department of 
Weights and Measures," N. A. Shost'yin, Engr, 3 pp 


"Nauka i Zhizn" No 5 


In 1892, D. I. Mendeleyev, one of the acenteet of © 
Russian chemists, was assigned to the task of reor- 
genizing the Department of Weights and Measures. —. 
Short description of development of weights end méas-~ 
ures service in Russia, which owes ita present-day 
existence to the excellent foundations given it by & 
great Russian scientist. 
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SHOT, Ye.K, 
a waren: 


Observations of children who have had pneumonia during their first 
three months of life. Pediatriia no.9:87 S '57. (MIRA 10:12) 


1. Iz kafedry detskikh bolezney Dagestanskogo meditsinskogo 
instituta. 


( PNEUMONIA) 
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SHOT, Ye.K. 
. fo tie retailed, 
Case of hypophyseal cachexia combined with diabetes insipidus 
in a 15-year-old boy. Pediatriia 37 no.7:87-88 J1’ 159, 
(MIRA 12:10) 
1. Iz kafedry detskikh bolezney Dagestanskogo gosudarstvennsgo 
meditsinskogo instituta. 
(PITUITARY BODY--DISEASKS) (DIABETES) 
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SHOTARZE, D. P. 
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Docent, an evacuation hosp., ~c1949-. "Etiology of Srroneous Operations of tne 
Heart," Khirurgiya, No. 3, 1949. 
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DZHORBENADZE, A.Ve; SBOTADZEW D.P. 5 KAKHIANI, Z.N.; TSINTSADZE, G.K. 


Some complications in modern anesthesia. Trudy Tbil. ete ae 
62231=~238 '626 MIRA 


(ANESTHESIA—-COMPLICATIONS AND SEQUELAE) 
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SHOTADZE, FV. 


Data on the study cf some functions of the liver in diseases of 
the gallbladder and biliary tract. Trudy ThileGIDUV 62319-326 
62, (MIRA 16:2) 
(LIVER-—DISEASES ) (GALLBLADDER—DISEASES ) 

(BILIARY TRACT—-DISEASES) 
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KALANDADZE, V.A., kand, tekhn, nauk; CHKHETIYA, G.K., inzh.; SHOTADZE, 
G.Sh., inzh. 


Underground passenger cableway. Ugol' 40 no.12:49-51 D '65. 

S fe (MIRA 18:12) 
1, Institut gornoy mekhaniki, razrabotki mestorozhdeniy i 
fiziki varyva im, GA. TSulukidze AN Gruzinskoy SSR. 
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SHOTADZE, V.Ye., professor, doktor farmatsevticheskikh nauk 


"Medicinal plants of Georgia." Z.Shengeliia. Reviewed by VE. 
Shotadze. Apt. delo 3 no.4:60-62 Jl-Ag ‘54, (MLBA 7:8) 


1. Zav. kafedroy farmeakognozii Thilisskogo meditsinskogo inatitute, 
(GBORG 1A--BOTANY,, MEDICAL) 
(BOTANY, MEDICAL--GEORGIA) 
(SHENGELIIA, Z.) 
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33 243 disc sis > fy zen 
Fosgibilities of tomography and differential ciagnosi Pasig 
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tumors and inflammatory precesses of the lung ae) 
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SHOTEHBERG, S. Me: Master Tech Sci (diss) -- ‘Daterminati F carrain techno- 
logical properties of structural clays by the thermographic method'', Novocher- 
kassk, 1956 20 pp (Hin Higher Educ USSR, Novocherkassk Grder of Labor Red 

rs a ‘9 e = 


Banner Polytech Inst im S. Ordzhonikidze), 160 copies (KL, No 10, 1959, 127) 
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101-58-2-3/8 
AUTHOR: Budnikov, E.P.3; Shotenberg, S.M.; Azelitskaya, R.D. 
TITLE: A Thermographic Method of Determining the Hydration Heat of 


Cement (Termograficheskiy metod opredeleniya teploty gidra- 
tatsii tsementa) 


PERIOVICAL: Tsement, 1958, Nr 2, pp 15-18 (USS) 


ABSTRACT: To measure the heat originating from the hydration of cement, 
the authors describe a thermographic method which they devel- 
oped by using a Kurnakov pyrometer with two test tubes. One of 
the tubes contains a standard cement mixture, the other is 
filled with a cement sample to be hydrated. The test tubes are 
linked together by a differential thermocouple in a Dewar 
flask (Figure 1) and connected with a mirror galvanometer. 

“hen water is added to the sample, the ensuing increase of 
temperature is indicated by the galvanometer and then entered 
on a differential thermogram. When, through heat exchange, the 
temperature difference between the two cement samples is evened 
off, the thermogram gives a true picture of the development of 
hydration heat (Figure 2). This method was successfully used 

vard 1/2 with clinkers of different mineralogical composition (Figure 3). 
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SHOTIN, 1.V. 


ladles. Lit. proizv. no. 8:46 Ag '60. 
Coal burner for drying ee) 


(Foundries—Equipment and supplies) 
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SHOTIN, V.P. 
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Selerosing method for the treatment of varicose veins in secondary 


dermatoses. Vest.derm.i ven. 


35 N0e3? 


0-33 Mr '6l. 
os (MIRA 1484) 


1. Iz kozhnogo otdeleniya 21- nf gorodskoy Ronee Baumanskogo 
a 


rayona Moskvy (glavnyy ase 


oo Lyubin) e 
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eit ta VERY, . 4 KOV B ; MOROKROV DOK, by 
KHGORGSHAVIN, L.B.; PEKEPSLITSYN, VeA.; ZHUROV, AWaG DUES » case 
° a j Y,; BARTOLISE Mo; BEYUNETKIN, M.G.; VAYNSHTsin, 
MAKRUSHIN, V.¥.3 BARTOLISH, D.H.3 Be ', 
° ee . wye t « “3h Wry ' o 
O.Yac3 GSS, A.Nu3 SHLL'KIN, MeAss SHOTIN, + oo, 
Use of metallurgical mag.esite powder burned at low 


temperature. Stal! 25 no.1221086-1088 D '65. 


(MERA 18:12) 
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VINTAYKIN, Yo.Z.; GRUZUN, P.L.,kand.fiz.-mat.nauk; KLYACHKO, Yu.A.,prof., doktor 
khin.nauk; SHOTOV, A.P. 
as 
Alloy phase analysis by the method of radioactive tracers. Probl. 


motalloved. i fiz. met, no.4:269~276 '55, (MIRA 11:4) 
(Alloys~--Metallography) (Radioisotones-—Industrial anvlications) 
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Gceurr 1 with wonst. Aeon the relation between the. - 
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SUBJECT USSR / PHYSICS cand 1 / 2 PA + 1262 
AUTHOR SCHOTOW, AP. 
TITLE The Disruptive Discharge of Elestron-Hols Transitions in Germanium 
33 4 Resul: cf Impulse Yoltage. 
PaRIODICAL Zurn. techn. fis, 26, fasc. 8, 1634-1645 (i556) 
Publ. 8 / 1956 reviewed 9 / 1956 
The electric disruptive discharge cf electron-hole-transitions is esnnected 
with a sharp rise of the return current on the eccasion cf an increase of 
voltage. As, however, the increase of electris conductivity in a strong field 
is due first of all an increase of concentration cf the charge carrier, 
the causes cf the increase of concentration are investigated. The increase of 


c 
re 

the return current might be caused either by the electrostatic tearing out of 
the electrons or by an impulse ionization of the electrons. Two types of 
elestron-hole-transitions were investigated: 1.) those which were cbtained by 
the melticg of indium into n-germanium, and 2.) those which were obtained by 
diffusion of antimeny cf 875° C into p-germanixum. The duration and the fre- 
quency of the impulses was chosen in such a manner that the temperature of the 
sample remained constant while neasuring the voltage was being sarried cut. 
For the measuring of sheck impulses, squared impulses were cbtained from the 
generator, and, in addition, also impulse voltages cf up to 1300 V were ob» 
tained by means of a special ampiifier. Accuracy amounted to about 5%. In 
connection with the experiment, disruptive voltage was defined as a quantity 
in whick an increase of the impulse amplitude causes no medafications ef 
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VUL, B.M.; SHOTOV, A.P. 
hence axe SingapEEIO 
Surface discharges near the n-p-junction. Zhur.tekh.fiz. 
27 no.1!:211-212 Ja '57. (MLRA 10:2) 


l. Fizicheskiy institut im. P.N. Lebedeva AN SSSR, Moskva. 
(Semiconductors) 
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AUTHORS: Vul, Be Ms, and Shotov, Ae Pe _ S7alond / 33 


TITLES On the Edge Breakdown of pen Junctions in Germanium (6 krayevom 
proboye. p»n-perekhodov v germanii). 


PERIODICAL! Zhurnal Tekhn. Fiz-, 1957, Vol. 27, Nr lo, pp 2189219) (USSR). 


ABSTRACT? The breakdown potentials of diffusion junctions (transition) and 


melted-in p’n” and mp” junctions were measured in air and in media 
with an increased dielectric constant. It is show, that the dielecs 
tric constant has a marked influence on the breakdown potentials of 


the p’n™ junctions and that it plays an important role in the break= 
down of the prn- and of the diffusion junctions. The observed pheno= 
mena can be explained with the assumption, that the surface of the 
germantun carries 4 positive charge and that the medium determines 
the effectiveness of the surface charge. 

There are 5 figures, 1 table and 3 Slavic references. 


ASSOCIATION. Physical Institute iment P. Ne. Lebedev AN of the USSH, Moncaw 
(Fizicheskiy institut imeni P. N. Lebedeva AN SSSR, Moskva). 
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SHOTOV, A. P. and VUL, BY M. 


MMultiniication of blectrons and Holes in P-N Junctions". 


paper presented at the Intl, Conference on Solid State Physics in Electronics and 
Teleconmunications, Brussels, 2-7 June 1958. 


Bhysice Inst. , Sead. Sci. USSR 


hyal., A-3,12C,57L, 15 Aug 58 
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Author's Certificates 
Elektrosvyas’, 1958, Er 9, p 78 
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AUTHOR : Shotov, 57-28-3-1/35 

ee 

TITLE: Qn the Icnization by Collision in p-n-Transitions of 
Germanium (Ob udarnoy jonizatsii v gernaniyevykh p-n- 
-perekhodakh) 


PERIODICAL: Zhurnal Tehnicheskoy Piziki, 1958, Vol, 28, Hr 3, BP. A37- 
446 (USSR) 


ABSTRACT: The author here investigates the avalanche-like inerease in 
amperage and the break-down at the transitions in gpermaniuas 
starting from the condition on the proportionality of the 


ionization coefficients of the electrons and holes #(E)=ka/E) 
a8} denotes the ionization coefficient of the electrons and 


p(B) that of the holes. On the basis of this conception on 
the proportionality of the ionization coefficients in 
heterogeneous fields g(E) = ka(E), which was used by B. M; 
Vul (reference 5) for p-n-transitions, equations for the 
ionization coefficients and for their mutual relation in any 
field distribution are obtained here. These quantities are 
experimentally determined, A p-n-transition with any dis - 
Card 1/4 tribution of the electric field and a width h at a certain 
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57 -28-3-1/33 


j On the Ionization by Collision in p-n-fransitions of Germaniun 


countervoltage is investigated. Fron the aqguations written 

down is to be seen that the value of the multiplication 
coefficient and the breakdown voltage (at M = 00) must in the ; 
general case be dependent on the type of charge-carrier , i 
beginning from which potential the avalanche-like increase i 
takes place. It is assumed that the condition 8(E)=ka(E) fs 
Satisfied in the p-n-transition, It is shown that in the case 

of B = ka the breakdown voltage is not dependent on the 

type of charge-carrier (at which voltage the avalanche-like 
increase begins). The important relation p- 1! is de- 


k= 
My - 1 


rived, where M_ denotes the coefficient of hole multiplication 
and My ~ the coefficient of electron multiplication. M_ and 

Me are experimentally measured and then k is determined. 
Equations for the ionization coefficients for the two usually 
ocaurring p-n-transitiona are derived: the stepwise Gudden) 
transition and the gradual one with a constant gradient of 

the admixtures. - In the second chapter the experinental 

part is treated. An important fact which has to be taken into 
account in the measurement of Me Mie and the breakdown 

Card 2/4 voltage is the possibility of a’bprelikdown at the edge. In 
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AUTHORS: Vul, B. M., Shotov, A. Pos and Grishechkina, S. P. 

canneen nt SAID NADA TEE ELTEAAEES A, 
TITLE: Temperature dependence of the tunnel current in p-n junctions 
PERIODICAL: Fizika tverdogo tela, v. 3, no 2, 14961, 667-470 


TEXT: In their studies of the tunnel current, the authors alse examined the 
temperature dependence of the volt-ampere characteristics of p-n junctions in 
highly doped germaniun, and report on the results obtained The p-n junc- 
tions were prepared vy fusing indium with gallium addition and n-type 
germanium, as well as indium with = 


norug additicn and p-type germanium. 
The current flowing in the straight direction displayed in all cases a : 
maxinum and there always appeared a region of negative resistance. Figs. 1 x 
and 2 show the volt-ampere characteristics of two p-n junctions of arsenic- 
doped germanium; the two specimens had different electron concentrations: 
n= 4-10'? ane and n = +°10!? gat. As may te seen from the characteristic 


the temperature-dependent change of the tunnel turvrent is precisely the op- 
posite in the two cases: in the former case, the current decreases with 
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rising temperature, while in the other cas? it unereases~- This is particu- 


larly evident in the maximun. 


The amount of the tunnel current is deter- 


mined by the number of electrons reaching the potential parrier per unit 


time and by the probability of barrier penetrability. 


has an effect upon these two factors 


The temperature thus 


with a rise of temperature the degen- 
eracy is reduced and the Fermi level drops; ( 


Fig. 1). The voltage 


correstonding to the maximum of curve I(U) decreases with rising temperature 
which fact is indicative of 4 shift of the Fermi level into a part of the x 


p-n junction with lower impurity concentration 
thermal excitation of electrons leads to 4 siurredness of the Fermi surface 


and to a reduction of the number of electrons passing through 


barrier. 
On specimens with smaller n this effect cann 


Other effects arise which at large concentrati® 


former. The probability for the tunnel eife 
implicitly dependent upon the crystal parame 
width and the effective mass) - 


Since the fer 
with a vise of temperature, the tunnel current 


In this aocnnection, the 


the potential 


Thus, the current is reduced with rising temperature in this caseo 
ot be of major importance. 

ns are concealed by the 

at on a temperature change is 
sears (on the fcrbidden-band 
bidden-band width decreases 

is pound t9 grow. 


Tne o-n 


junctions prepared from p-type germanium with gallium impurities 
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‘ACCESSION NR: argo03025 5 2921762)000/000] 0510/0315 4 
. AUTHOR: Shotov, A. P.; Grishechkina, S. P, perry he. vt fa. ee ; 
i SEILER IOI TC 


Pa 


TITLE: Effect of temperature on the tunnel ‘current in thin p-n junctions n _ “og 
: [Report at the All-Union Conference on Semicenductor Devices, Tashkent » 2-7 Oct., . ae 

/ 1961] Se ee eg a ee, oN den fre 

j 


SOURCE: Elektronno-dy*rochnytya perekhody® v poluprovodnikakh. Tashkent, Izd«vo pairs 
|AN UzSSR, 1962, 310-315. ee ee a ee ee 
| , 7 


| TOPIC TAGS: tunnel current 


' ABSTRACT: Experimental studies are reported of various methods of preparing pen — - 

| Junctions that meet specified tunnel current~temperature relations. It was found - 

that the above relations can be readily controlled by varying the temperature and - 
kidusation of the alloying process or the urity concentration in the source Ge. 

\' Single crystals of Ge*dontaining. As” r n=type) or containing Ga (p-type) were -j 
_ ; used as source material. The impurity concentration was over 5 x 10% ons ensuring: 


| 
| 
< 4 


, the electron-gas degeneration, The pen junctions were prepared by alloying In + Gay ty 
; (into n-Ge) and In + As (into p-Ge). In all pen junctions the forward tunnel pele 
; current exhibited a maximum; a negative-resistance region was observed. Current~ |: : 
"Card 1/2._. Pee eee ee | ae sue 
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12829263. 
, ACCESSION NR: AT3003025 


; voltage characteristics and peak current vs. temperature curves are presented, | -: ja 
"The authors are thankful to B, M. Vul and -L. V. Keldy*sh for discussing the . “ee 
problem, to G@. P. Proshko for lending his Ge crystals, and to T. S. Kamenskaya eee, 
for her assistance in preparing p-n junctions." Orig, ert, hass 3 figures end & ~ | ee 


:formulas, 


_ JASSOCIATION: none 


‘SUBMITTED: 00 DATE ACQ: 45May63 -. cgwens 00... nee —_ 
i : 2 r . \" A ee oe 


‘ : ‘ : : : 2 oa ‘ 

| SUB CODE: PH NO REF SOV: 003 ws OTHER: 002, fw 

| MOR OOD ag ce, ORE O08 
i 
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AUTHORS ; | Shotov, As Pe» and Grishechkina, 5. P- : : 
TITLE: Temperature dependence of the tunnel current in thin 8 = 


p-n junctions 


PERIODICAL: Fizika tverdogo tela, v- 4, no. 6, 1962, 41474-1481 


TEXT: The temperature dependence of the tunnel current strength in iG 
p-n junctions with impurity concentrations of more than 


5+10'8 ae has been examined in the range from 17 to 370°K (conditions 


corresponding to electron gas degeneracy )- fo fabricate the p-n junctions, 
indium with gallium addition was fused into n-type germanium single 

crystals containing arsenic impurities at 300° and 450°C, or indium with 
arsenic addition was fused into p-type germanium single crystals contain- ° 
ing gallium impurities at 400°, 450°, and 590°C. The temperature depend- a> 
ence at/at = dz/2dT + dy/yaT is composed of the temperature dependenae fe 


az/2at ~ soctufne Cie) one 


(5), of the tunnel effect probability, and \ 
the temperature -dependent plurredness ae \ 
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Temperature dependence of the tunnel ...- B125/B104 


; q (12) 


°*) ee Wl Lo Al | 

27% (gener Noto —1] 
of electron distribution near the Fermi energy: I denotes the tunnel p i 
current strength, 2 the tunnel effect probability, y tne electron energy, 
N and P the concentrations of ionized donor and acceptor impurities, 
K the dielectric constant of the semiconductor. Moreover, 


c=(4,)" = mo ; ey: 


oa ene ne eT, a 
z SRK pain ad at 
: 532% eer at 


fhe increase of the tunnel effect probability with a rise of temperature 
causes a higher current strength, while the temperature-dependent 
,vblurredness of electron distribution weakens it. These two opposite 
effects are of the same order of magnitudes and may compensate each other 
in a certain temperature range. The temperature-dependent plurredness 

is prevalent on & decrease of impurity concentration in the p-n junction. 
The temperature coefficient of the tunnel current can be controlled by the 
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VUL, B.M.; SHOTOV, A.P.; BAGAYEV, V.S. 


Recombination radiation in degenerate indium antimonide, Fiz. 
tver.tela 4 no.1233676-3677 D '62. (MIRA 15:22) 


1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR, Moskva. 
(Indium antimonide--Electric properties) 
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Problems related to p ~n~junctions in silicon [trans- ot ian ete) 

English], Usp. fiz. nauk 77 no.1:161-196 My 762. } 2 
(Junction transistors) (Silicon) 
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bibliographic index of papers by workers of che Semiconductor 
Physics Laboratory (FIAN), 1932-196L. Trudy ¥iz. inst. 20:172~ 
190 '63. (MIRA 16:9) 


1. Starshiy bibliograf piblioteki Fizicheskogo instituta imeni 
Tebedeva AN SSSR (for Sakova). 
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BAGAYEV, V.S.; BASOV, N.G.; VUL, B.M.; KOPYLOVSKIY, B.D.; KROKHIN, 0.N.; 
MARKIN, Ye.P.; POPOV, YueM.; KHVOSHCHEV, A.N.; SHOTOV, ALP. 


Semiconductor, quantun generator with @ p-n junction in Gakgi Dokl. 
AN SSSR 150 no.2:275=-278 My 163. (MIRA 16:5) 


1. Fizicheskiy institut im, P.N.Lebedeva AN SSSR, 2. Chleny— 
korrespondenty AN SSSR (for Basov, Vul). 
(Masers) (Gallium arsenide crystals) (Junction, Transistors) 
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ACCESSION NR: APH OLLEB9 eee , $70%120/64/ 000/008 /oier/exty 


AUTHOR: Kopy*lovskiy, B. D.; Bagayev, V.S.3 Berosushvili. Te ee 


‘Ivanov, V. 8.3 Shotov, A. Ps | Khvosheheys As Heres a 


“@ITLE: Electronic equipment. “for the investigation of recombination 
‘emission in Semiconductors” eatce 


SOURCE: Pribory* i tekhnike eksperimenta, ‘nos iy “196h, 16T-172 


‘POPIC TAGS: emission, peceubinesion ‘entaeton;: semiconductor esea> 
| ines dencemeees chs en urer CRs carrier injection, pares carrier” in- 
|) - (jection —— . : ee we ae neha gxe 


c ABSTRACT : The equipment described: in “this: “article for ‘the: Goastetion 
and investigation of recombination ‘emission in semiconductors ‘is based. 
‘on the generation of coherent recombination emission ‘py pulsed carrier. : 
injections througa pen junctions. This method ensures. negative tem= lero. 
perature conditions in degenerated semiconductors, while-obtaining ~ : 
high current density and avoiding heating of the junction. The in-- 
jections were accomplished by means of 6 high~power pulse: oscillator: o.oo: 
which generated pulses of @ duretion of. oe HES wast a eameot h current 


Sard. 1/2. 
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ACCESSION NR: APOMNEBQ lea 
‘regulation of 0.5. to 400 amp. The recombination radiation light: -. 
pulses were registered by a photoelectric multiplier, amplified by a. 
wideband amplifier, and applied to the output of a synchronous pulse —: 
detector which'(in those cases when the reference and the emission 990 2°, 
pulses coincided in time) converted the radiation signal into d-c =: 
‘voltage. An infrared spectrometer was used to investigate the.recon--. 
‘bination emission spectra which were registered by a8 system which took ~. [im 
into account the pulsed nature of the signals. Orig. ert. hast 0). irae 


“9 figures and 2 formulas. - >, poten sega ee erie : 
“ASSOCIATION: Pizicheskiy institut AN SSSR (Physics Institute, AN SSSR) 
SUBMITTED: 17Aug63 AD PRESS BIBL: — “ENCL: 00 a 
SUB CODE: EC, SS NO REF SOV: 008 : : oa OTHER: 003, 
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; a, Be Le; 
AUTHOR: Bagayev, Ve 5e3 Berozashvili, Yue Ne; val, B. Me; Zavaritskaya, ; 
Shotov, Ay Pes... ; ; 


Meaann ne sem NS 


enide 
TITIE: Recombination rodiation mechanism in galliun ars 


creme eS ra ae tries pare Weer DOs 


- 38 
SOURCE: Fizika tverdogo tela, ve 6, noe 4, 1964, 1239 125 


‘ radiation, injection 

S etor laser, recatbination tion 
TOPIC TAGS: anes aes radiative recambination, radiative trans a 
laser, galls od las ; 


interband transition, pn junction 


ed by aiffusing 
timuletea emission spectra. The Pon juagtsons big ae The carrier 

and Stim rads with a fe concentration of 10" to aD teceoasy. Viewed 

cape er in the n-region correspaided to a staxe eee that radiation 

Cone e eee ica of emissicn through en infrared microstops "tas. It was found, 

agua em tne p-regioa,which extends for several. microns. 

is emitted +-a 


t 
} 
} 
ft 
; | 
i ion of Gats injec- ‘ 
3 or recmbination radiat 
Apsrpact: The mechanism respmsible rf | 
i) 
$ 
5 
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that line width and the maximum hig, in the spontaneous emission spectrum vary 

with impurity concentration and temperature. As the impurity content was in- 

creased, hy ax 5 was displaced toward greater energies. However, even for 

; WN 21017" c=), was 0.03 ev smaller than the width of the Zorbidden band : | 

of pure GaAs. a “this value the difference between hY¥max and the energy of the i ; 
| 
i 


aan ee, 
‘ 
‘ 


' forbidden band cannot be explained by a change in its width as a result of dop- 
} ing. Experimental data indicate that at 4.2 to 77 K the temperature dependence 
' of reccnbination radiation intensity is weak, while at 300 K the intensity de- 
Pa creases sharply. This may be associated with Pilling of acceptor levels by { 
H electrons from the valence band. No broadening of the sponteneous line was ’ 
observed ‘when the injection current was increased. This shows that the spectral} 

: idth is determined by the final states of the electrms due to radiative trans~/ 
itions. The results obtained can be best explained by radiative transitions of | 
electrons: from the conduction band, which merges with the door levels, into i 


the impurity acceptoy band af zine atans. 
i 


iY } 
| hose a 
$ ' 

: ASSOCIATION: Fizicheskiy institut FP. Ne Lebedeva AN SSSR, Moscow - (saystes j v I 
| Institute, AN SSSR) oS @ * 3 po 8 Sea 
| | . - -< oe 
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Energy spectrum of heavily alloyes 8 (MIRA 17:9) 
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AUTHOR: Vul, B. M.; Zavaritskaya, E. T.3 Shotov, As Ps 


TITLE: Current~voltage characteristics of p=n junctions in strongly 
doped galliym arsenide 


SOURCE: Fizika tverdogo tela, v- 6, no- 5, 1964, 1465-1471 


TOPIC TAGS: gallium arsenide, p=n junction, semiconductor, GaAs, 


band structure 


ABSTRACT: The current-voltage characteristics of a GaAs p-n 

junction were investigated at 4.2, 77 and 290K, The samples with 

a transition region area of about 1073 em2: were prepared by diffusing 
zine into GaAs with a Te concentration on the order of 10!” and 

1018 cm 3, The current-voltage characteristics of different samples 
varied very slightly when the current exceeded 10 * amp. A reverse 
bias breakdowniwas obsexrvéd:in-all samples. The reverse voltage- 
current characteristics showed a smooth change of current with 
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voltage and were reversible without sudden changes of current. The 
direct voltage-current characteristics show that at sufficiently high 
currents the current varies linearly with the voltage. The data 
observed were explained by the complex structure of samples, that is, 
in the specimens used the degenerate n-type region apparently was 

in contact with the p=n junction while the degenerate p-side was 
several microns distant from the junction. In this intermediate area, 
Zn concentration was insufficiently high for merging of the impurity 
and valence bands to take place. It was determined that at a Te 
concentration of approximately 1018 cm 3 and at a temperature of 

77K, the variation of current with voltage, directly at the junction 
region, coincides with the variation of the sm;aximum in the recombina- 
tion radiation spectrum with current. At T ™ 4,2K, this dependence 
is shifted by 0.03 ev. When the voltage at the p-n junction is less 
than the width of the forbidden band, the passage of current is 
determined by distortions in the energy structure of the bands caused 
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ABSTRACT: ‘The authors investigate the spontaneous 
froman electron-hole plasma in’ Isbin magretic. fields up to 15,000 G. Ccherent radiation was 2cases 
4 000 G and at injection curre 5 


was produced i ; 
The volt-ampere characteristics in the forward direction : 
| resistance section due to modulation °o: within the crystal by double 
‘| 4njection of electrons and holes from the two contacts. The spontaneous-emission eee 
spectrum taken at.10K and ata current of 5a, obtained 4n response to 0.4 psec pulses at a”. 
repetition rate of 85 pps, exhibited 4 maximum at 235-5 Mev, which is in good agree- ~ 


ment with the width of the forbidden band at this temperature. This relates the .- 
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Pes spectrum to direct radiative interband recombination of the electron-hole pairs. The 
authors have also observed other spectra with maxima corresponding to lower energy — 
(234 Mev) and to a larger spectral width. These probebly pertain to compensated = - 


p-type samples in which the edge of the energy band i distorted by impurity states. ». 
Such erystals are now under study. The authors thank B. M. Vul for & discussion of. 
the results, and A. V- Babushkin, Yu. N. Korolev, and Le M. Novak for help with the ~ 
work. Orig. art. has: 7 figures and 2 formas. - Ge ae: ce [02] 
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ABSTRACT: Unlike in earlier experiments, where the pinch effect was produced in a 
nondegenerate semiconductor plasma, the euthors were able, by inject. carriers into 
indium antimonide through contacts, to obtain at large current densities (~10* a/ ent) |. 
and helium temperatures (4.2K) a high degree of degeneracy in an el ron-hole plasma 
and a pronounced pinch effect. The degeneracy of the plasma was ¢ irmed by the co- 
herent emission of the crystal and by ite recombination spectrum. The pinch effect 
was observed and investigated by two ‘Indepehdent pethods - measurement of the elec-_ 
tric conductivity of the plasma (volt-ampere characteristic) :and by measurement of - 
the spectra of recombination radiation of the electron-hole pairs, using 4 method de- 
seribed by the authors earlier. (FIT v. 6, 1083,°1966). ‘the investigations were made - 
on relatively pure p-type InSb single’ crystals. Carrier 4njection wes in short tee 
pulses (~1 psec) repeated at ~100 cps. The presence of oe a effect was manifested: 
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by a reduction in the slope of the volt-ampere characteristic and by a shift of the 
peak of the emission spectrum with increasing current density and decreasing magnetic 
field (at a current of ~10 amp or ~5 x 10° amp/en). ‘The spectrometric method is 
apparently more sensitive to the pinch effect than the electric conductivity method. 
The emission spectra also make it possible to determine the degree of degeneracy of 
the plasma and the diameter of the pinch (~10-2 cm and decreasing with increasing 
current). The authors thank B. M. Vul and V. A. Chuyenkov for & discussion of the 
results and A. V. Babushkin and L. M. Novak for help with the work. Orig. art. has: 
3 figures and 8 formulas. [02] 
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4 
ABSTRACT: The authors present new data on an InSb semiconductor 1asex” operating at 
: h.ek, which with respect to some parameters (generation at relatively weak magnetic 
| fields of U4 koe, relatively large pulse durations up to 10 psec, low threshold cur- 
| rents, and operations which are close to the single mode) is superior to InSb lasers | 
; described in the literature. The laser was prepared from p-type, high-purity InSb i 
; (concentration p= 2-1013 em73,~ 6000 em“/v- sec at 71K). It is shown (Fig. 1) that | 
| the threshold generation current (Ithr) with an increase in the magnetic field (H#,) — 
first decreases sharply, then rises slightly. The laser operated satisfactoril, when : 
the pulse duration was increased to 10 psec with a repetition frequency of 102 cps. 
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Figure 1. Radiation spectrum of an InSb jeser at H, = 4.5 koe, and T = 4.2K 
| I, a: 1-15, 2—18 
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ABSTRACT: This is a continuation of earlier work (ZhETF v. 50, 1525, 1966) dealing 
with the pinch effect in indium antimonide. In the present study the authors used 
the procedures of the earlier investigation (recombination-radiation spectrometry 
and conductivity measurements), and also measurements of the recombination rate, to 
investigate the pinch effect of a degenerate electron-hole plasma of InSb in the 
presence of a transverse and a longitudinal magnetic field. The degenerate plesma 
Was produced by injection of carriers with rectangular current pulses of duration 
10-8 sec ata repetition rate of ~100 cps. ‘The measurements were made at 4.2K ana 
at currents ranging from 7 to 12 amp, in fields up to 400 Oe. From an analysis of 
the obtained spectra of recombination radiation at various currents and fields, the 


Card Y 2 UDC: none 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5 


Seats 


KRONGAUZ, A.N.; SHOTOV, D.A.; PARSHIN, I.XM. 


See see eee 
or reine 


Condenser dosimeter for X-ray and gamma-ray frradiation, Vest.rent.i 


(M~RA 721) 
6282-87 153. 
rad. no 53 (X rays--Apparatus and supplies ) 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5" 


"APPROVED FOR RELEASE: 08/09/2001 


SEINE RENE Tt 
so FS 


CIA-RDP86-00513R001549920006-5 


Se Dn cepeett tr 


KRONGAUZ, A.N.; SHOTOV, D.A.; PARSHIN, 1.M. 


(Condensation dosimeter for X-ray and Geana-reAistion) Konden- 

gatornyi dozimetr dlia rentgenovskogo i garma-izluc oe 

Moskva, Medgiz, 1955. 6 p. Microfilm] sa : 
(X-rays--Apparatus and supplies) (Gamme rays 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5 


apa net gige: WIL. ewe ee Be Sages, Ras eMac eer ams 


ESSION NR: AR4O39332 s /0282/6'/000/004/0002/0002 
ACC h : 


" SOURCE: Ref. Me Khimich. i kholod. mashinostre Otd. vy*pes Abs. 47 13 


AUTHOR: Votlokhin, B. Ze3 Shots, Ge Be 


et renee 


' (TLE: New instruments for controlling technological parameters in 
.' petroleum refining and petroleum chemistry 


CITED SOURCE: Tr. Groznenske nefte Neo, Vy*Pe L5e 1963» 393-365 


ment, alcoholometer, viscometer, 


snstruments of the 
tested under 


: parental mote control 


- 4ndustrial conditio . 

: rtain operational p 

; ee: a sner alooholometer with aatomatic ies 
automatio-flow viscometer; radiometric oppere 


card 1/2 ale tee ee eatin 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5" 


"APPROVED FOR RELEASE: 08/09/2001 


ae See ees 


DATES AC Mey bh 
: ia _ , SUB CODE: Fp 


APPROVED FOR RELEASE: 08/09/2001 


eT ay Se FE Sess RAC ETAT 


CIA-RDP86-00513R001549920006-5 


Saat reed Ce a ee oe a eee ee 


es 


CIA-RDP86-00513R001549920006-5" 


SE: 08/09/2001 CIA-RDP86-00513R001549920006-5 


ESE Fy SE EU a AN POS dW SEARS EUR CREE SE Bae Fe 


SHOTS; MOB. 


i t t trol of 
Development of a diagram for the remots automatic contro 
conveyer lines, Nauch, trudy Perm NIUI no.3i147154 '63.6 


as : arr 
Brief classification of conveyer controlling devices. Spes 

d by the Perm Goal Research Institute. Ibid.2154-165 
relay designed by se 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549920006-5" 


